Abstract. This paper is based on the traditional wind-storage combined power generation system. A two-dimensional cloud model is used to control the variable weight filter to analyze the relationship between filter time constant, energy storage capacity and power fluctuation. In order to take the battery charge state into account, and reduce battery cycle times, we take both the filter power and SOC of battery storage double constraints into consideration when we stabilize the wind power fluctuations.
Introduction
With the rapid development of wind power and fan equipment technology, wind power costs tend to be reasonable. The wind farm power output is difficult to be predicted accurately because of its volatility and intermittent gained from geographical environment, weather and many other factors. Wide access to wind farms can increase uncertainly and reduce operating efficiency of the whole power system. The traditional large-capacity energy storage is generally shared by the whole network, which is important for improving the flexibility of the power grid. But it is specially designed to suppress the wind power fluctuation or improve the wind energy utilization rate in the wind-storage combined power generation system. Some scholars have proposed a plan based on the principle of low-pass filter to stabilize the wind power control effectiveness, but it lacks energy storage system constraints. And the phase delay of low-pass filter control strategy makes the response and recovery speed slower when there is a sudden change with the battery from a extreme state. Some people have advised Kalman filter algorithm and further optimization algorithms based on it. These algorithms can effectively solve the problems caused by phase delay. However, the system process noise and measurement noise cannot be measured and the modeling is not accurate. The Kalman filter may be divergent when there is a sudden change with wind power. Other scholars have proposed an approach that views the state of charge of the battery as a constraint, and use wind power prediction method to suppress wind power fluctuations. This approach increases battery cycle times, which has adverse effects on battery life. There is a common excessive smoothing problem with all the methods above such as overcharge, over discharge and so on. Therefore, a reasonable control way to smooth wind power should take the ability of both the energy storage system to stabilize the wind power fluctuation and the energy storage system into account. It should not only prevent excessive energy storage system or over discharge, to but also extend the life of energy storage devices as far as possible.
2D CMC: Two-Dimensional cloud model controller based on the variable weight average filter
A 2D CMC is designed to control the variable weight average filter based on Matlab/ Simulink to suppress wind power fluctuation. Storage system. As is shown in Figure 1 , we put a storage system at the bus exit of the wind farm to suppress wind power fluctuations. In comparison with traditional low-pass filters, the variable weight average filter shows a great advantage.
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Power grid Storage system P>P0 P<P0 Fig. 1 The structure of wind farm storage system We hope that the wind farm connects to the power grid at a stable power P. And we know wind farm real-time power is . If , store excess power to the energy storage system; if , the energy storage system provide more power to make it sufficient and approximate. Double -constrained cloud model control for wind -storage combined system. As is shown in Figure 2 , the battery storage system based on the variable weight average filter help adjust wind power before it connects to power grid. A 2D CMC is designed to help variable weight average filter control the system adaptively. We have 2 constraints which is volatility and SOC (battery state of charge) of the 2D CMC. Figure 3 . We use two-dimensional cloud model controller in this paper, which means we should make n=2. Table 1 . And their cloud models are shown in Figure. 4. Figure. 4 Cloud models for former and consequent (3) Build up a library for logic rules. The library is based on the characteristics of wind power output and energy storage system. If γ is extremely plus or extremely minus, we increase N; if γ is slightly plus, slightly minus or zero, we reduce N; if SOC level is moderate, then N value is also moderate. We designed 15 two-dimensional cloud model inference rules in total, shown by matrix (1). 
For example， r21 means ：if A2 and B1 then C1; if γ is extremely minus, and SOC is low, then N should be low. The two -dimensional cloud model and the degree of membership are shown in Figure. 5. 
Conclusion
Compared to waveform smoothed by the first-order low-pass filter and the waveform without being smoothed, the waveform smoothed by the two -dimensional cloud model shows a great advantage. As can be seen from Figure 6 , this method can improve the low-pass filter phase delay problem to a large extent, and can also take stabilization into account. 
